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© Font data processor. 



© Disclosed is a font pattern processor (GDP) in- 
cluding font pattern storing means (FPT1) for defin- 
ing a font pattern and font pattern access parameter 
storing means (FDR) for storing parameters for mak- 
ing access to this font pattern storing means (FPT1). 
Address calculation is made on the basis of the font 
(^pattern access parameter and a pattern code sup- 
^ plied from outside to indicate a font pattern. The font 
pattern processor (GDP) can include pattern drawing 
§ attribute indicating means (FAR) for indicating the 
00 attributes of pattern drawing by the font pattern data 
^thus-read out 

Thus, the present invention can process pre- 
CN determined font data at a high speed inside it on the 
q basis of the pattern code and can easily accomplish 
diversification of font patterns. Furthermore, the in- 
ftjvention can improve freedom of pattern drawing on 
the basis of a predetermined original font pattern. 
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FONT DATA PROCESSOR 



BACKGROUND OF THE INVENTION 



This invention relates to processing technique 
of font data on the basis of pattern codes and 
further to drawing technique using the font data, 
and to technique which will be effective when ap- 
plied to a diaplay controller and a drawing proces- 
sor using character font, for example. 

As the technique which handles font patterns 
such as characters and symbols in a display con- 
troller and a drawing processor, a character gener- 
ator system and a bit block transfer system have 
been employed in the past as described, for exam- 
ple, in "LSI Handbook" published by Ohm-sha, 
November 30, 1984, p.p. 555 - 556. 

The character generator system is one that 
expresses patterns such as characters and sym- 
bols by individual codes, stores these codes in a 
main storage or part of the region of an image 
memory, reads them out sequentially on the basis 
of instruction from a terminal device, converts them 
to the patterns such as characters by a character 
generator consisting of pattern generating ROM 
(Read-Only Memory) for display. 

On the other hand, the bit block transfer sys- 
tem is a graphic display system which expresses 
the patterns such as the characters and symbols in 
a pixel unit by regarding them as figures drawn in 
a predetermined rectangular region, temporarily 
stores them in the image as it is in a bit map 
memory such as a frame buffer memory and han- 
dles the image, and display is accomplished by 
transferring in the block unit the image data of the 
rectangular region corresponding to a predeter- 
mined pattern from the main storage or the non- 
display region of the frame buffer memory to the 
display region of the frame buffer memory. 

SUMMARY OF THE INVENTION 



In the course of studies on the two systems 
described above as the technique for expressing 
the patterns such as the characters and symbols, 
the inventors of the present invention have found 
out that in accordance with the character generator 
system described above, display and drawing con- 
trol are made unavoidably in a rough pattern unit 
because the width, shape and direction of the pat- 
tern to be displayed such as the character or 
symbol are determined fixedly by hardwares of a 
character generator for generating the pattern. 



In contrast the bit block transfer system is 
more flexible in the aspect of a pattern control 
function because it can control the individual pat- 
terns in the pixel unit, but is not .free from the 
5 following problems. When, for example, predeter- 
mined pattern data are transferred from outside a 
display controller to a frame buffer memory, the 
data corresponding to each bit of the rectangular 
region, in which the necessary pattern is defined. 
70 must be transferred through a microprocessor for 
controlling the system as a whole, so that the load 
to the microprocessor cannot be reduced. Further- 
more, since the time required for the data transfer 
increases, the speed of drawing or displaying op- 
75 eration cannot be improved. If the necessary pat- 
tern data is stored in the non-display region of the 
frame buffer memory, transfer control of the pattern 
data on the basis of the microprocessor is not 
necessary but the microprocessor must yet ex- 
20 . ecute the operation of converting the pattern code 
designated from an external terminal to the logical 
address. Such a conversion operation by the 
microprocessor results of course in the increase in 
the load to the microprocessor and from this as- 
25 pect, too. the drawing or display operation of the 
pattern such as a character cannot be sped up. 

It is therefore an object of the present invention 
to provide a font data processor which can process 
at a high speed predetermined font data on the 
30 basis of pattern codes and can easily accomplish 
diversification of the font pattern s. 

It is another object of the present invention to 
provide a font data processor which can improve 
freedom of pattern drawing on the basis of a fun- 
as damental pattern as the reference. 

The above and other objects and novel fea- 
tures of the present invention will become more 
apparent from the following description when taken 
in conjunction with the accompanying drawings. 
40 Among the invention disclosed in this applica- 

tion, the following will illustrate the outline of a 
typical embodiment. 

According to the present invention a font pat- 
tern access parameter storing means is provided 
4$ storing therein parameters for making access to the 
font patterns defined in font pattern storing means, 
and address calculation is made inside the system 
in order to read out the data of a corresponding 
font pattern supplied from outside on the basis of 
so this pattern code and the font pattern access pa- 
rameter described above. The font pattern storing 
means can be composed, for example, of a re- 
writable internal memory having a font shape defin- 
ing region for defining individually the shape of a 
font pattern in a defining region having the same 
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memory width and a font width defining region for 
defining a substantial character width of an individ- 
ual font pattern in the font shape defining region, 
an external memory capable of transferring data to 
the internal memory through a local bus, and the 
like. The font pattern access parameter storing 
means can be constituted by an external memory 
connected to the local bus or an internal memory 
to which data can be set from a microprocessor. 

According to the construction described above, 
the font pattern data corresponding to the pattern 
code supplied from outside can be read out from a 
predetermined region of the font pattern storing 
means only by internal calculation processing on 
the basis of the font pattern access parameter. 
Moreover, the width of the data or the like read out 
from the individual font defining region can be 
changed easily by changing the font pattern access 
parameter without changing the font pattern data 
itself defined in the font pattern storing means. 

Therefore, predetermined font data can be pro- 
cessed inside the processor at a high speed on the 
basis of the pattern code and diversification of font 
patterns can be accomplished easily. 

The font data processor of the present inven- 
tion includes further pattern drawing attribute in- 
dicating means for indicating the attributes of pat- 
tern drawing on the basis of the font pattern data 
read out from the font pattern storing means. This 
pattern drawing attribute drawing means may be, 
for example, an internal memory storing rewritably 
pattern drawing attribute defining parameters such 
as a drawing distance between the patterns and 
numeric data relating to enlargement, reduction 
and inclination of a pattern, for example, a control 
register for holding rewritably control data for giv- 
ing switch instruction of a pattern drawing operation 
to microprogram control means or a control code 
contained in part of a command code for giving the 
switch instruction of the pattern drawing operation. 

According to the construction described above, 
the font pattern data read out from the font pattern 
storing means by the internal calculation process- 
ing on the basis of the font pattern access param- 
eter can be drawn while changing its pattern struc- 
ture or the mutual arrangement of patterns on the 
basis of internal processing in accordance with the 
drawing attribute indicated by the pattern drawing 
attribute indicating means. Accordingly, freedom of 
pattern drawing on the basis of predetermined 
original font data as the reference can be im- 
proved. 



BRIEF DESCRIPTION OF THE DRAWINGS 

* Fig. 1 is a functional block diagram of a 
s graphic data processor in accordance with one 
embodiment of the present invention; 

Fig. 2 is a partly detailed block diagram of 
the graphic data processor shown in Fig. 1 ; 

Fig. 3 shows an example of the format of a 
jo font pattern table; 

Fig. 4 shows an example of the format of a 
font width table; 

Fig. 5 shows an example of font pattern 
access parameters; 
is Fig. 6 shows an example of parameters for 

defining pattern drawing attributes; 

Fig. 7 shows an example of command for- 
mat supplied from a microprocessor; 

Fig. 8 is an explanatory view of the attributes 
20 of clipping; 

Fig. 9 is an explanatory view of a clipping 

area; 

Fig. 10 is a circuit diagram showing an ex- 
ample of clipping area detecting means; 
25 Fig. 11 is an explanatory view useful for 

explaining the principle of clipping area detection 
by indication of string contained in the clipping 
area attributes; 

Fig. 12 is an explanatory view of the drawing 
30 attributes by a variable width and a fixed width; 

Fig. 13 is an explanatory view of the drawing 
attributes relating to enlargement, reduction and 
inclination of the font pattern: 

Fig. 14 is an explanatory view of the drawing 
35 attribute relating to the pattern gap of fixed width 
patterns: 

Fig. 15 is an explanatory view of the drawing 
attributes relating to the pattern gap of variable 
width patterns; and 
40 Fig. 16 is an explanatory view of the drawing 

attributes relating to the rotation of the pattern. 

DESCRIPTION OF THE PREFERRED EMBODI- 
45 MENTS 



Fig. 1 shows, as a functional block, part of a 
graphic data processor to which the font data pro- 

so cessor in accordance with the present invention is 
applied. The graphic data processor GDP shown in 
the drawing is formed on one semiconductor sub- 
strate by known semiconductor integrated circuit 
fabrication technique, though it is not particularly 

55 limited thereto. The graphic data processor GTP in 
this embodiment functions as a display controller 
for supporting the display' control function and 
drawing control function of a display system which 
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includes a CRT (Cathode-Ray Tube) display de- 
vice, though not particularly limited thereto. 

The graphic data processor GDP shown in Fig. 
1 plays the role of a peripheral controller in a- 
predetermined display system and includes an in- 
terface for an external bus EBUS 1 as a system 
bus to which a microprocessor MPU and a system 
memory, not shown, are connected, and an inter- 
face for an external bus EBUS 2 as a local bus to 
which a frame buffer memory FBM as a bit map 
memory and the like are connected. Though not 
particularly limitative, the frame buffer memory 
FBM connected to the external bus EBUS 2 has a 
dual port. One of the access ports is connected to 
the external bus EBUS 2 and the other is con- 
nected to the CRT display through a dot shifter not 
shown. 

The graphic data processor GDP interprets the 
command supplied from the microprocessor MPU 
not shown through the external bus EBUS 1 and 
supports the drawing control functions for execut- 
ing pattern drawing cf predetermined characters 
and symbols, drawing of arbitrary figures, filling of 
figures and enlargement, reduction and rotation of 
the characters and figures on the frame buffer 
memory FBM and supports also the display control 
function for displaying the image data stored in the 
frame buffer memory FBM on the CRT display not 
shown in the drawing. 

Though not particularly limitative, this graphic 
data processor GDP includes microprogram control 
means CMM having a control from for executing 
the command supplied from the microprocessor 
MPU in the microprogram control system and con- 
sisting of a command input register, an instruction 
decoder for decoding the operation code of the 
command, a micro address controller for controlling 
the microaddress on the basis of the output of the 
instruction decoder and the like, a microaddress 
decoder for decoding the output of the microad- 
dress controller, a microprogram memory from 
which a predetermined sequence of microinstruc- 
tion is read out on the basis of the microaddress 
decoder and a microinstruction decoder for decod- 
ing the microinstruction read out from the micro- 
program memory and outputting a control signal to 
each constituent, and an execution unit EU for 
executing the instruction in accordance with the 
microprogram. 

Particularly, the graphic data processor GDP in 
this embodiment has a function of processing the 
font data such as characters in accordance with the 
pattern codes supplied thereto either directly from 
a keyboard, not shown, or from outside through the 
microprocessor MPU. 

To accomplish this function, there are first dis- 
posed a font pattern table FPT 1 and a font width 
table FWT 1 as font pattern storing means for 



defining rewritably the font patterns such as char- 
acters and font pattern access parameter storing 
means FDR for making access to the data of the 
font pattern defined in the font pattern table FPT 1 
s and the font width table FWT 1. The execution unit 
EU described above executes the address calcula- 
tion for reading out the font pattern data corre- 
sponding to the pattern codes* from the font pattern 
table FPT 1 and the font width table FWT 1 on the 
70 basis of the pattern code supplied from outside and 
of the font pattern access parameters. 

In accordance with Fig. 1, the font pattern table 
FPT 1 and the font width table FWT 1 are con- 
nected to the execution unti EU through the internal 
is bus IBUS 2 and the font pattern access parameter 
storing means FDR is connected to the execution 
unit EU through the internal bus IBUS 1. The 
internal bus IBUS 1 is connected to the afore- 
mentioned external bus EBUS 1 through a first- 
20 in/first out type read/write FIFO as the interface 
with the system side. The internal bus IBUS 2 is 
connected to the local bus or the external bus 
EBUS 2 as the frame buffer bus. 

In Fig. 1, the external memory EDM is con- 
25 nected to the external bus EBUS 2. Besides the 
frame buffer memory FBM described, above, this 
external memory EDM includes typically other font 
pattern table FPT 2 and font width table FWT 2 
consisting of ROM (Read-Only Memory) and hav- 
30 ing a relatively large memory capacity. These 
frame buffer memory FBM, font pattern table FPT 
2 and font width table FWT 2 constitute the exter- 
nal memory EDM to which access can be made 
directly from the graphic data processor GDP. Ac- 
35 cess to the font pattern table EPT 2 and font width 
table FWT 2 inside the external memory EDM can 
be made in the same way as in the case of the 
internal font pattern table EPT 1 and font width 
table FWT 1 . 

40 As pattern drawing attribute indicating means 

for indicating the attributes of the pattern drawing 
on the basis of the font pattern data read out from 
the font pattern table FPT 1 or FPT 2 and font 
width table FWT 1 or FWT 2 as the font pattern 

45 storing means, there are disposed further pattern 
drawing attribute defining parameter storing means 
FAR for storing rewritably pattern drawing attribute 
defining parameters such as numeric data and a 
character area mode register as a control register 

so for holding rewritably the control data for giving 
switching indication of the pattern drawing opera- 
tion to the microprogram control means CMM, 
though the construction is not particularly limitative. 
Though not shown in Fig. 1. the control code 

55 contained in the part of the command code is one 
of the pattern drawing attribute indicating means in 
this embodiment in order to give the switching 
indication of me pattern drawing operation. 
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Fig. 2 shows the detail of the functional block 
diagram shown in Fig. 1. 

In Fig. 2. the internal bus IBUS 1 has a three- 
bus structure consisting of internal buses IBUS 1U. 
IBUS 1V and IBUS 1W. though the structure is not 5 
particularly limitative, and the internal bus IBUS 2 
consists of an internal address bus IBUS 2A and an 
internal data bus IBUS 2D. The interface function of 
the internal buses IBUS 1 and IBUS 2 are borne by 
a read data buffer register RDBR, a write data w 
buffer register WDBR and a memory address buff- 
er register MABR, though this is not particularly 
limitative. 

Fig. 2 shows typically a calculator ALU and 
registers TDRs as the principal functional block 15 
constituting the execution unit EU. Though not par- 
ticularly limitative, the register groups include var- 
ious working registers, control registers, temporary 
registers, current pointers for indicating the present 
drawing position in the logical address space such 20 
as X-Y coordinate system and drawing pointers to 
which the memory address corresponding to the 
value of the current pointer for indicating the 
present drawing address in the physical address 
space such as a memory address space is set. 25 

Though not particularly limitative, the font pat- 
tern access parameter storing means FDR and the 
pattern drawing attribute defining parameter storing 
means FAR are formed in a predetermined region 
of the internal memory IDM 1 consisting of RAM 30 
{Random Access Memory) in Fig. 2. The parameter 
storing means can be formed in the registers TDR 
described above. Furthermore, the character area 
mode register CMA can be formed by part of the 
registers TDR. 35 

Though not particularly limitative, the address 
signal is supplied to the internal memory IDM 1 
through the internal memory address buffer regis- 
ter I MABR and data exchange is made through the 
internal memory data buffer register IMDBR. Its 40 
access control is executed on the basis of the 
microprogram. The address data can be set to the 
internal memory address buffer register IMABR 
either directly through the calculator ALU or 
through the address portion of a predetermined 45 
microinstruction stored in the microprogram mem- 
ory, not shown, constituting the microprogram con- 
trol means CMM. 

In Fig. 2, the font pattern table FPT 1 and the 
font width table FWT 1 are formed in the high so 
speed internal memory IDM 2 consisting of RAM. 
though this is not particularly limitative. Though not 
particularly limitative, either, this internal memory 
IDM 2 receives the address signal from the mem- * 
ory address buffer register MABR through the in- 55 
ternal address bus IBUS 2A and exchanges data 
with the read data buffer register RDBR and the 
write data buffer register WDBR through the inter- 



nal data bus IBUS 2D. Its access control is ex- 
ecuted on the basis of the microprogram. The 
address data is set to the memory address buffer 
register MABR through the calculator ALU. 

This internal memory IDM 2 is a memory re- 
gion capable of mapping in continuation in an ar- 
bitrary manner to the external address space allot- 
ted to the external memory EDM consisting of the 
frame buffer memory FBM. the font pattern table 
FPT 2 and the font width table FWT 2, though this 
arrangement is not particularly limitative. 

In other words, the external bus EBUS 2 is 
branched from the internal bus IBUS 2 through an 
address multiplex gate AMPXG and a data mul- 
tiplex gate DMPXG. and an access is made selec- 
tively to either one of the external memory EDM 
and the internal memory IDM 2 connected to this 
external bus EBUS 2 between the memory address 
buffer register MABR. the read data buffer register 
RDBR and the write data buffer register WDBR. 
Whether the access is made to the internal mem- 
ory IDM 2 or to the external memory" EDM is 
determined by the selecting operation of the ad- 
dress multiplex gate AMPXG and data multipelx 
gate AMPXG. This selection control is made by the 
output control signal aaccmp of an access judging 
circuit ACCMP which compares the output address 
data of mapping address defining registers for de- 
fining the mapping address of the internal memory 
IDM 2 for the external address space with the 
address data outputted from the memory address 
buffer register MABR. When the address data out- 
putted from the memory address buffer register 
MABR is contained in the mapping address of the 
internal memory IDM 2. this access judging circuit 
ACCMP selectively connects the address multiplex 
gate AMPXG and the data multiplex gate DMPXG 
to the internal memory IDM 2. When the address 
data outputted from the memory address buffer 
register MABR is not contained in the mapping 
address of the internal memory IDM 2 or is not 
coincident therewith, the access judging circuit 
ACCMP selectively connects the address multiplex 
gate AMPXG and the data multiplex gate DMPXG 
to the external memory EDM. 

Though not particularly limitative, data setting 
to the mapping address defining registers MADR is 
made on the basis of the microprogram control 
through the calculator ALU and the internal bus 
IBUS 1W. 

As described above, the internal memory IDM 
• 2 capable of mapping is disposed in continuation in 
an arbitrary manner to the external address space 
allotted to the external memory EDM. Therefore, 
when the access to this internal memory IDM 2 is 
detected, the access object is switch-controlled 
from the external memory EDM to the internal 
memory IDM 2 so that the internal memory IDM 2 
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with a high speed accessible LSI and the external 
memory EDM capable of having a large memory 
capacity can be handled in the same way. There- 
fore, the font pattern tables FPT 1 and FPT 2 and 
the font width tables FWT 1 and FWT 2 can be 
handled equivalent^. Furthermore, drawing effi- 
ciency can be improved remarkably if the data 
having high access frequency or the data having 
relatively high use frequency among the data defin- 
ing individually the shapes and widths of a plurality 
of kinds of font patterns in this embodiment are 
stored in the internal memory IDM 2. 

Fig. 3 is an explanatory view showing an exam- 
ple of the font pattern table FPT 1 described 
above. 

Though not particularly limitative, the font pat- 
tern table FPT 1 is a font format defining region 
which expresses the characters such as ^al- 
phabet one by one in the binary pattern ("l", "0") 
in the pixel unit in a predetermined rectangular 
region and is stored sequentially in a predeter- 
mined memory width in the sequence of pattern 
codes CN 0 to CN n on the continuous address 
space in the predetermined memory region of the 
internal memory IDM 2. In Fig. 3, FSA is a font 
pattern table start address representing the start 
address of the font pattern table FPT 1; FBN is a 
font bit number (which is in common in the defining 
region of each character) meaning the total number 
of bits constituting the defining region of one char- 
acter; FAMW is a font pattern table memory width 
representing the memory width of the font pattern 
table in the bit unit; and FSX and FSY are font 
sizes representing the font size to be developed 
inside the defining region of one character, that is, 
the font size representing the longitudinal and 
transverse lengths of the original font size in the bit 
unit. The font sizes FSX and FSY are common to a 
group of character patterns such as the alphabet 
stormed in the font pattern table FPT 1. Inciden- 
tally, the explanation given above can be used as 
the explanation of an example of the font pattern 
table FPT 2 by replacing the internal memory IDM 
2 by the external memory EDM and the font pat- 
tern table FPT 1 by the font pattern table FPT 2. 

Fig. 4 is an explanatory view showing an exam- 
ple of the font width table FWT 1 described al- 
ready. 

Though not particularly limitative, the font width 
table FWT 1 is a font width definign region for 
defining individually the substantial width of the 
individual font pattern for each pattern, and the font 
width data FWDAo. FWDBo to FWDA„, FWDB n for 
defining the substantial width of the individual font 
pattern are stored in the sequence of the pattern 
codes CNo to CN„ in a predetermined memory 
width on the continuous address space in the pre- 
determined memory region of the internal memory 



IDM 2. As shown in Hg. 3, each of the font width 
data FWDAo, FWDBo to FWDA n . FWDB„ is the 
data which defines the distance from the right end 
of the font pattern table FPT 1 or FPT 2 in the bit 
s unit. 

In Fig. 4. FSTBL is the font width table start 
address representing the start address of the font 
width table FWT 1 and FWBN is the font width 
table memory width representing the memory 

70 width of the font width table, that is. the bit number 
of the font width data corresponding to one char- 
acter. Incidentally, the explanation given above can 
be used as the explanation of an example of the 
font width table FWT 2 by replacing the internal 

75 memory IDM 2 by the external memory EDM and 
the font width table FWT 1 by the font width table 
FWT 2. 

Fig. 5 is an explanatory view showing an exam- 
ple of the font pattern access parameters stored in 
20 the font pattern access parameter storing means 
FDR. 

Though not particularly limitative, the font pat- 
tern access parameter storing means FDR is con- 
stituted in a 16-bit width in the predetermined re- 
25 gion of the internal memory IDM 1. In accordance 
with this embodiment, the access parameter con- 
sists of the font pattern start address FSA having 
16 bits for each of the upper and lower orders 
(whose upper address is represented by FSAH and 
30 whose lower address is represented by FSAL). the 
font bit number FBN described above, the font 
pattern table memory width FAMW. the font width 
table start address FSTBL having 16 bits for each 
of the upper and lower orders (whose upper ad- 
35 dress is represented by FSTBLH and whose lower 
address is represented by FST8LL) and the font 
size FSX, FSY for each of the font pattern table 
FPT 1 having the format such as shown in Fig. 3 
and the font width table FWT 1 having the format 
40 such as shown in Fig. 4. 

Though not particularly limitative, the font width 
table memory width FWBN in this embodiment is 
the access parameter which is set fixedly irrespec- 
tive of the content of the font pattern. Therefore, it 
45 is not set to the rewritable font pattern access 
parameter storing means FDR but its value is writ- 
ten into the microprogram. Incidentally, the font 
width table memory width FWBN may be set to the 
rewritable font pattern access parameter storing 
so means FDR. 

Next, the description will be given on the ad- 
dress calculation when the access is made to the 
font pattern table FPT 1 or to the font width table 
FWT 1 by use of the access parameter described 
55 above. Incidentally, the following description can be 
used as the explanation of the address calculation 
when the access is made to the font pattern table 
FTP 2 or to the font width table FWT2, by replac- 
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ing the font pattern table FPT 1 by the font pattern 
table FPT 2 and the font width table FWT 1 by the 
font width table FWT 2. 

Though not particularly limitative, the pattern 
codes CN 0 to CN„ which correspond to the individ- 
ual character patterns on the 1:1 basis correspond 
to the number of from W 0 M to "n". The start bit 
address CNPSA and end bit address CNPEA of the 
character pattern region corresponding to a pre- 
determined pattern code CNj in the font pattern 
table FPT 1. for example, can be given by the 
following equation (1 ) and (2): 

CNPSA = FSA + FBN x CN ( (1) 

CNPEA = FSA + FBN x CN, + FBN - 1 (2) 
The start bit address CNWSA and end bit 
address CNWEA of the font width data correspond- 
ing to this pattern code CNi in the font width table 
FWT 1 , for example, can be given by the following 
equation (3) and (4): 

CNWSA = FSTBL + FWBN x CNj (3) 
CNWEA = FSTBL + FWBN x CNj + FWBN - 
1 (4) 

Though not particularly limitative, the font pat- 
tern read out from the font pattern table FPT 1 in 
this embodiment can be selected as the original 
font OF of the fixed size determined by the font 
size FSX, FSY as the access parameter or the 
variable font VF of the variable size determined for 
each pattern by the font width data FWDAo. 
FWDBo to FWDA n , FWDB n , as shown in Fig. 12. 

When the predetermined font pattern data is 
read out as the original font OF, reference is not 
substantially made to the font width table in the 
address calculation. The bit address BA ot neces- 
sary for reading out the original font OF corre- 
sponding to the pattern code CNi is given by the 
following equation (5): 

BAo, = CNPSA + (x - 1) + (y - 1) x FAMW 

(5) 

In eq. (5) above, x represents an xth column 
from the left end of the original font OF corre- 
sponding to this pattern code CN f and y represents 
a yttt row from the uppermost row, and they satisfy 
the relation of the following formulas (6) and (7): 

1 $ x Z FSX (6) 

1 £ y £ FSY (7) 

When the predetermined font pattern is read 
out as the variable font VF, reference is made to 
the font width table FWT in the address calculation. 
The bit address BAyf necessary for reading out the 
variable font VF corresponding to the pattern code 
CNi is given by the following equation (8): 

BAvt ' CNPSA + (x + FWDAi - 2) + (y -1) x 
FAMW (8) 

In equation (8) given above, x represents the 
xth column from the left end of the variable font VF 
corresponding to this pattern code CNi and y re- 
presents the y ttv from the uppermost row, and they 



satisfy the following relation (9) and (10): 
1 £ x S FWD8, - FWDAi + 1 (9) 
1 £ y £ FSY (10) 

The address calculation explained with refer- 
5 ence to the formulas given above is carried out by 
the execution unit EU and such calculation control 
is made by the microprogram corresponding to the 
pattern drawing command. Though not particularly 
limitative, the pattern drawing command consists of 
10 a single or a plurality of words which contain part 
of command function code COPC, part of control 
code CONTC. etc.. as shown in Fig. 7. Though not 
particularly limitative, the part of control code 
CONTC contains the pattern code of the character 
75 or the like as the drawing object and contains, 
whenever necessary, the drawing character number 
and the drawing start point in the logical address 
space. Selection of the original font OF and the 
variable font VF. that is, selection of the drawing 
20 width of the character pattern, is indicated by a 1- 
bit control bit PO contained in the part of control 
code CONTC. When this control bit PD is "0". 
drawing by the origianl font OF is indicated and 
when the control bit PD is "1", drawing by the 
25 variable font VF is indicated. 

When the predetermined pattern drawing com- 
mand is supplied to the microprogram control 
means CMM. the microprogram corresponding to 
this command is invoked and the address calcuia- 
30 tion control is executed in accordance with the 
pattern code and the font access parameter so that 
the predetermined font pattern data is read out 
from the font pattern table FPT 1. The font pattern 
data thus read out is then subjected to color devel- 
35 opment and calculation processing in accordance 
with the predetermined drawing mode and is there- 
after drawn in the display region of the frame buffer 
memory by the current pointer corresponding to 
the drawing start point indicated by *he command 
40 and by the drawing pointer indicating the memory 
address corresponding to the content of the former. 

Next, the explanation will be given on the pat- 
tern drawing attribute indicating means for indicat- 
ing the attribute of the pattern drawing on the basis 
45 of the font pattern data read out from the font 
pattern table FPT 1 or FPT 2. 

The pattern drawing attribute indicating means 
in this embodiment is the pattern drawing attribute 
defining parameter storing means FAR, the char- 
so acter area mode register CAM as the control regis- 
ter for rewritabiy holding the control data for provid- 
ing switch instruction of the pattern drawing opera- 
tion to the microprogram control means CMM and 
the indicating control code for the switch instruction 
55 of the pattern drawing operation which is contained 
at part of the command code. 

Fig. 6 shows an example of the pattern drawing 
attribute defining parameter stored in the pattern 
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drawing attribute defining parameter storing means 
FAR. 

The pattern drawing attribute defining param- 
eter storing means FAR is constituted in a 16-bit 
width in the predetermined region of the internal 
memory IDM l". though this is not particularly limi- 
tative. In accordance with this embodiment, the 
pattern drawing attribute defining parameter is the 
numeric data as the object of calculation in the 
execution unit EU, and consists of the character 
size CSY. CSX defining the longitudinal and trans- 
verse sizes of teh character to be drawn in the 
pixel unit when the character is drawn in enlarge- 
ment or reduction as shown in Fig. 13 f the char- 
acter distance DY. DX defining the pattern distance 
in the pixel unit when the character is drawn on the 
basis of the original font OF as shown in Fig. 14, 
itallic offset IOFS defining the inclination of the 
character in the pixel number in the transverse 
direction as shown in Fig. 13 and the character 
spacing CHS defining the pattern distance when 
the character is drawn on the basis of the variable 
font VF as shown in Fig. 1 5. 

The various pattern drawing attribute defining 
parameters described above are sequentially read 
out on the basis of the reference address indicated 
by the microprogram corresponding to the various 
pattern drawing commands and are utilized for the 
calculation of the drawing indication point in the 
current pointer not shown in the drawing. 

As shown in Fig. 7, the control code as the 
pattern drawing attribute indicating means includes 
the 2-bit control bits SD for indicating the rotation 
angle of drawing for the font pattern, that is, the 
direction in drawing, besides the control bit PD 
described above (which indicates the selection of 
the drawing width of the character pattern, that is, 
the selection of the original font OF or the variable 
font VF). The indication of the direction in drawing 
based on this control bit SD is four kinds as shown 
in Fig. 16. When the control bit SD is n 00 M , it 
indicates that the character font pattern is to be 
drawn in its direction. In this case, if the read 
direction of the font pattern data is in the +X 
direction, control is made so that the moving direc- 
tion of the drawing points in the X-Y coordinate 
system is in the same +X direction. When the 
control bit SD is "01". it indicates that the char- 
acter font pattern is to be drawn while being rotat- 
ed in 90*. In this case, if the reading direction of 
the font pattern data is in the +X direction, control 
is made so that the moving direction of the drawing 
points in the X-Y coordinate system is in the +Y 
direction. When the control bit SD is "lO". it in- 
dicates that the character font pattern is to be 
drawn while being rotated in 180* . In this case, if 
the reading direction of the font pattern data is in 
the +X direction, control is made so that the 



moving direction of the drawing points in the X-Y 
coordinate system is in the -X direction. When the 
control bit SD is "11". it indicates that the char- 
acter font pattern is to be drawn while being rotat- 
5 ed in 270* . In this case, if the reading direction of 
the font pattern data is in the +X direction, control 
is made so that the moving direction of the drawing 
points in the X-Y coordinate system is in the -Y 
direction. 

to The set values of the control bits SD and PS 
described above are detected when the command 
is interpreted in the microprogram control means 
CMM, and teh microprogram to be invoked in 
accordance with the detection result is switched. 

75 For example, the microprogram to be invoked is 
switched when the command code as the invoke 
entry address of the microprogram is given. 

Though not particularly limitative. 3-bit control 
data for indicating drawing of patterns to the clip- 

20 ping region in the pixel unit, the pattern unit and 
the pattern sequence unit are set to the character 
area mode register CAM described above as the 
pattern drawing attribute indicating means. This 
control data indicates the stroke when the control 

25 bit SD is "100". the character when "101". the 
string when n ^^0 n or "111" and no clipping in the 
combinations of other bits. The indication of stroke 
described above represents the operation mode in 
which drawing is not made for the pixels outside 

30 the clipping region and the indication of character 
represents the operation mode in which the char- 
acter bridging over the outside of the clipping re- 
gion is not drawn. The indication of string repre- 
sents the operation mode in which the character 

35 string bridging over the clipping region is not 
drawn. 

Pattern drawing control for the clipping region 
on the basis of the 3-bit control data set to the 
character area mode register CAM is accomplished 

40 on the basis of the operaiton switch of the micro- 
program control means CMM based on the control 
signal 0*. and of the operation switch of the clip- 
ping area detecting means ARD based on the 
control signal 0z as shown jn Fig. 1. though this 

45 arrangement is not particularly limitative. 

Though not particularly limitative, the clipping 
area detecting means ARD compares the coordi- 
nates of the points to be drawn in the X-Y coordi- 
nate system as the logical coordinate system which 

so is the drawing coordinate system, or in other 
words, the coordinates (CPX. CPY) pointed by the 
current pointer, not shown, with the coordinates 
(XMIN, YMIN). (XMAX. YMAX) defining the clipping 
region CLPE as shown in Fig. 9. and controls the 
55 area flag <3 3 to the high level when the drawing 
coordinate point (CPX. CPY) is outside the clipping 
region CLPE. This clipping area detecting means 
ARD is practically constituted through the calcula- 
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tor ALU described already and has the logic con- 
struction as shown in Fig. 10. for example. In other 
words, it consists of a comparator CMPXMN for 
comparing XMIN with CPX, a comparator 
CMPYMN for comparing YMIN with CPY, a com- 
parator CMPXMX for comparing CPY with XMAX, a 
comparator CMPYMX for comparing CPX with 
YMAX, and an OR gate circuit OR for calculating 
the logical sum for the inversion level of the output 
signal of each of these comparators. 

Each of the comparators CMPXMN. CMPYMN. 
CMPXMX. CMPYMX provides a low level signal at 
its output terminal when the relation Ain > Bin is 
established for the signal levels supplied to its pair 
of input terminals Ain and Bin and provides a high 
level signal when the relation Ain £ Bin is estab- 
lished. Therefore, when the drawing coordinate 
point (CPX. CPY) is outside the clipping region 
CLPE. the area flag 03 outputted from the OR gate 
OR is controlled to the high level. 

When no-clipping is indicated on the basis of 
the set data of the character area mode register 
CAM. the control signal 0 2 is the control signal 
which substantially inhibits the comparing operation 
by the clipping area detecting means ARD. For 
example, this control signal 0 2 is the signal of the 
level corresponding to one bit on the left side in 
Fig. 8 among the 3-bit set data of the character 
area mode register CAM and its low level inhibits 
the operation of the clipping area detecting means 
ARD. 

The control signal 0^ described above is the 
signal whicn indicates the switch of the clipping 
control operation to the microprogram control 
means CMM on the basis of the set data of the 
character area mode register CAM. For example, it 
is the signal corresponding to the two bits on the 
rignt side in Fig. 8 among the 3-bit set data of the 
character area mode register CAM. More definitely, 
in the case of the indication of stroke described 
above, such a control operation sequence is se- 
lected that area detection is made by the clipping 
area detecting means ARD when drawing each 
pixel and after the existence of the drawing point 
inside the clipping region is detected by the area 
flag 03, drawing of this pixel is conducted. In the 
case of the indication of character described 
above., there is selected a control operation se- 
quence such that area detection is made by the 
clipping area detecting means ARD for the four 
apexes in the reactanguiar region of the character 
pattern before drawing of each character pattern 
and after all the pixels of this character pattern are 
detected existing inside the clipping region by the 
area flag 0a. this character pattern is then drawn. In 
the case of the indication of string described 
above, there is selected a control operation se- 
quence such that area detection is made by the 



clipping area detecting means ARD for the six 
apexes such as* shown in Fig. 11. for example, in 
the continuous region containing a character string 
before drawing of each character string and after 
s all the piexels of this character string is detected 
existing inside the clipping region, this character 
string is drawn. 

The combinations of the functions of the char- 
acter pattern drawing that can be set by the pattern 
jo drawing attribute indicating means can be clas- 
sified broadly into the following three types, though 
this is not particularly limitative. The first is the 
function which executes the rotation movement 
drawing in the 90* unit using the original font OF 
15 and the drawing with a character distance that is 
determined by the character distance DX. DY de- 
scribed above. The second is the function which 
executes the rotation movement drawing in the 90 
unit using the variable font VF and the drawing with 
20 a character distance determined by the character 
spacing CHS described already and the third is the 
function which enlarges or reduces the original font 
OF or the variable font VF to the size determined 
by the character size CSX, CSY or inclines it by a 
25 quantity determined by the itallic offset IOFS and 
further executes its drawing by the rotation move- 
ment drawing in the 90* unit or with the character 
distance determined by the character spacing 
CHS. Particularly when it is expected that the dis- 
30 tance must be changed frequently between the 
characters such as in drawing a caption or title, the 
third drawing function can be executed by the 
command which draws the characters one by one. 
Calculation of the drawing address when drawing is 
35 made with the attributes shown in Figs. 12 to 16 is 
made by the execution unit controlled by the 
microprogram control means CMM. 

Next, data setting to the font table pattern FPT 
1 and font width table FWT 1 contained in the 
40 internal memory IDM 2 will be explained. Data 
setting to such regions can be made from the 
system side. too. whenever necessary, on the ba- 
sis of the control of the microprocessor MPU. In 
this embodiment, other font pattern table FPT 2 
45 and font width table FWT 2 consisting of ROMS 
are contained in the external memory EDM dis- 
posed in the external bus EBUS 2 as the local bus. 
In comparison with the rewritable font pattern table 
FTP 1 and font width table FWT 1, these font 
so pattern table FPT 2 and font width table FWT 2 
have by far a greater memory capacity and store 
therein various font patterns such as the character 
shape, the size, the kinds of characters such as the 
alphabet, the Greek characters, and so forth. The 
55 graphic data processor GDP can read them directly 
from these tables. Under such a construction, data 
setting to the font pattern table FPT 1 and font 
width table FWT 1 inside the graphic data proces- 
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sor GDP by the transfer of the necessary data from 
the font pattern table FPT 2 and font width table 
FWT 2 as the external memory EDM. Unlike the 
data transfer from the system side, the data trans- 
fer in this case applies no load to the microproces- 
sor MPU. Moreover, the speed of the drawing 
operaiton can be improved because the font pat- 
tern data having high access frequency in drawing 
can be read out from the internal memory IDM 2. 

Furthermore, since the font pattern table and 
the font width table are stored separately and in- 
dependently of each other in the different regions 
of the internal memory IDM 2, only the content of 
the font width table FWT 1 can be rewritten easily 
while leaving the stored data of the font pattern 
table FPT 1 as such, and a substantially different 
font pattern whose width is different can be ob- 
tained easily by rewriting the font width data 
through such a rewriting process. 

Next, data setting to the font pattern access 
parameter storing means FDR and pattern drawing 
attribute defining parameter storing means FAR 
contained in the internal memory IDM 1 will be 
explained. Though data setting to these regions 
can be made by sequential control by the micro- 
processor MPU, it can be made by the data trans- 
fer from the non-display region in the frame buffer 
memory FBM as the external memory EDM on the 
local side This can naturally reduce the load to the 
microprocessor MPU for the data setting. More- 
over, since the font pattern access parameter and 
the pattern drawing attribute defining parameter 
can be set once again at a predetermined timing, 
'the kinds of the drawing patterns and the drawing 
attributes can be diversified without changing the 
hardware structure. In such a case, it is necessary 
to store in advance the necessary access param- 
eters and pattern drawing attribute defining param- 
eters in the non-display region of the frame buffer 
memory FBM. Such an operation can be executed 
when the graphic data processor GDP receives the 
data transfer command from the microprocessor at 
the time of initial setting of the system, though this 
arrangement is not particularly limitative. Alter- 
natively, the data transfer may be made from the 
microprocessor to the predetermined region of the 
frame buffer memory FBM at such a timing which 
does not impede drawing. 

The present invention can provide the following 
effects. 

(1) The parameters for making access to the 
font pattern data defined in the font pattern storing 
means are stored in the font pattern access param- 
eter storing means FDR. and the font pattern data 
corresponding to a pattern code which is supplied 
from outside can be read out by only the internal 
address calculation processing on the basis of the 
font pattern access parameter and the pattern 



code. Therefore, when pattern drawing of the bit 
map "system is made, it is not necessary for the 
microprocessor MPU to execute the address cal- 
culation for reading out the font pattern and to 
s directly handle the font pattern data, but it is nec- 
essary for the microprocessor MPU only to handle 
the pattern code with the command. Therefore, the 
load to the microprocessor for drawing the char- 
acters and symbols can be reduced remarkably. 
w (2) If setting of the font pattern access pa- 

rameter is changed, for example, if the font size 
FSX, FSY in the font pattern access parameter is 
set once again, the read bit width and the like of 
the font pattern in the longitudinal and transverse 
is directions read out from the font pattern storing 
means can be changed without changing the font 
pattern data itself defined in the font pattern storing 
means. Therefore, unlike the conventional character 
generator system, it does not happen that the font 
20 pattern that can be handled is determined fixedly 
by the hardware. Therefore, the requirement for 
diversification of the processable font patterns can 
be accomplished with versatility. 

(3) The font pattern that is substantially dif- 
25 ferent can be obtained easily by merely changing 

the stored data of the font width defining region if 
the font pattern storing means is formed by the 
font shape defining region such as the font pattern 
table FPT 1 or FPT 2 and the font width defining 

30 region such as the font width table FWT 1 or FWT 
2. In this case, if the font shape defining region and 
the font width defining region are formed individ- 
ually in the predetermined continuous address 
spaces, respectively, the set change of either one 

35 of these data can be made easily. 

(4) Since the font pattern storing means and 
the font pattern access parameter storing means 
are constituted by the internal memory, access to 
the font pattern data can be made at a high speed 

40 so that drawing efficiency can be improved. 

(5) Since the font pattern storing means 
each consisting of the font pattern table and the 
font width table are formed both in the internal 
memory and the external memory and since the 

45 region of this internal memory is arranged in such 
a manner as to continue arbitrarily the external 
address space allotted to the external memory and 
to be capable of mapping, the internal memory 
incorporating therein the LSI accessible at a high 

so speed and the external memory having a large 
memory capacity can be handled equivalents so 
that the system becomes easier to operate. In this 
case, the font pattern data having a high access 
frequency in drawing the patterns is transferred 

55 from the external memory to the internal memory 
and stored therein. In this manner, various font 
patterns can be drawn within the range of large 
quantities of data stored by the external memory 
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even if the internal memory has a relatively limited 
memory capacity, and high speed drawing to the 
font pattern having the high use frequency can be 
insured. 

(6) The font pattern data read out from the 
font pattern storing means by the internal address 
calculation processing on the basis of the font 
pattern access parameter can be drawn through 
the internal processing for changing its pattern 
structure or arrangement in accordance with the 
drawing attribute indicated by the pattern drawing 
attribute indicating means. Therefore, freedom of 
pattern drawing based on the basic pattern can be 
improved. 

(7) If the pattern drawing attribute defining 
parameter such as the numeric data for the cal- 
culation of the drawing address is held inside the 
system, it is possible to give from outside the 
selection instruction of the parameter necessary for 
the drawing command. Therefore, the pattern hav- 
ing the drawing attribute such as enlargement, re- 
duction, spacing, inclination, etc. can be obtained 
easily by the internal processing. 

(8) If the control register for rewritably hold- 
ing the control data for giving the switch instruction 
of the pattern drawing operation to the micropro- 
gram control means CMM, such as the character 
area mode register CAM, is disposed, the pattern 
having the drawing attribute such as the clipping 
attribute to the pattern sequence can be obtained 
easily through the internal processing by setting 
from outside the value of the control register. 

(9) If the pattern code supplied from outside 
is contained in the command, the pattern having 
the drawing attribute indicated by the control code 
can be drawn through the internal processing by 
merely receiving a predetermined command from 
the microprocessor by letting the command contain 
the control code giving the switch instruction of the 
pattern drawing operation. 

(10) If the font data processor has the font 
width table FWT 1 for FWT 2 for defining the 
substantial width of the font pattern for'each pattern 
and the font size common to a group of font 
patterns are stored as the access parameter in the 
font pattern access parameter storing means, con- 
trol whether the reference to the font width table 
FWT 1 or FWT 2 when making access to the font 
pattern table FTW 1 or FWT 2 is made by the 
control bits that are contained in the command 
code and in this manner, the pattern drawing can 
be selected in the fixed pattern width such as the 
original font OF or in the variable pattern width 
such as the variable font VF. 

Although the present invention made by the 
inventor of the present invention has thus been 
described with reference to one embodiment there- 
of, the invention is not particularly limited thereto 



but can be changed in various manners without 
departing from the spirit and scope thereof. 

For example, the font pattern access param- 
eter, the pattern drawing attribute defining param- 
5 eter and other control data for indicating the pattern 
drawing attributes are not particularly limited to the 
data structure described in the foregoing embodi- 
ment but can be changed suitably in accordance 
with the function of the graphic data processor to 
10 which the font data processor is applied. Further- 
more, the various internal bus structures and the 
interface systems with outside are not particularly 
limited to the embodiment described above and 
the coupling system with the microprocessor, for 
is example, may be such a connection which permits 
direct access without passing through the 
read/write FIFO. Though the embodiment de- 
scribed above employs the structure wherein the 
various parameter storing region and data tables 
20 are formed by disposing the internal memory IDM 
1 for storing the data having a relatively low access 
frequency and the internal memory IDM 2 for stor- 
ing the data having a relatively high access fre- 
quency, these regions may be formed by one 
25 internal memory, and one of the internal memories 
IDM 2 need not have the structure wherein map- 
ping can be made to the external address space. In 
the internal memory IDM 2 for storing the data 
having a relatively high access frequency, those 
30 data for which rewriting is hardly necessary may 
be stored in ROM (Read-Only Memory). Though 
the font pattern table FPT 1 and the font width 
table FWT 1 are disposed inside the internal mem- 
ory IDM 2 in order to satisfy the requirement for 
as the high speed operation, it is also possible to 
employ such a structure wherein the font pattern 
table FPT 1 and the font width table FWT 1 are not 
provided inside the font data processor but only 
the font pattern table FPT 2 and the font width 
4o table FWT 2 are provided outside the apparatus. In 
such a case, the font pattern table FPT 2 and the 
font width table FWT 2 may consist of rewritable 
memories. 

Though the description given above primarily 
45 represents the application of the present apparatus 
to the graphic data processor as the "background 
and the field of utilization of the present invention, 
the present invention is not particularly limited 
thereto but can be applied to various data proces- 
so sors such as display controllers, drawing proces- 
sors, and so forth. In other words, the present 
invention can be applied to graphic data proces- 
sors under the condition where the font data are 
" processed in accordance with the pattern code 
55 supplied at least from outside such as characters. 
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Claims 

1. A font data processor including font pattern 
storing means for defining a font pattern and font 
pattern access parameter storing means for making 
access to said font pattern storing means, wherein 
address calculation is made on the basis of said 
font pattern access parameter and a pattern code 
supplied from outside in order to indicate a font 
pattern, and font pattern data corresponding to said 
pattern code is read out from said font pattern 
storing means. 

2. A font data processor according to claim 1 . 
wherein said pattern code is contained in a drawing 
command. 

3. A font data processor according to claim 1, 
wherein said font pattern storing means include a 
font shape defining region for defining individually 
the shape of said font pattern in a predetermined 
memory width in accordance with said pattern 
code ad a font width defining region for defining 
individually the width of said font pattern in each of 
said shape defining regions for each pattern. 

4. A font data processor according to claim 3, 
wherein said font shape defining region and said 
font width defining region have mutually the same 
width and the same memory capacity for each font 
pattern and are set separately in predetermined 
address space in response to a sequence of pat- 
tern codes. 

5. A font data processor according to claim 4, 
wherein said font pattern access parameter storing 
means contains the start address of said font 
shape defining region, the size data common to the 
regions for defining the individual font pattern in 
said font shape defining region and the start ad- 
dress of said font width defining region. 

6. A font data processor according to claim 5, 
which further includes a step of determining wheth- 
er or not reference is to be made to said font width 
defining region on the basis of the control data 
contained in said drawing command, a step of 
executing address calculation by use of common 
size data contained in said font pattern access 
parameter when reference is not made to said font 
width defining region, and a step of executing 
address calculation by use of the individual width 
data defined so as to correspond to said pattern 
code in said font which defining region when refer- 
ence is made to said font width defining region. 

7. A font data processor according to claim 1 . 
wherein said font pattern access parameter storing 
means is formed in a rewritable internal memory. 

8. A font data processor according to claim 7. 
which further includes a step of transferring said 
font pattern access parameter from an external 



memory through a local bus to said internal mem- 
ory in which said font pattern access parameter 
storing means is formed. 

9. A font data processor according to claim 1 . 
s wherein said font pattern storing means is formed 
in a predetermined region of an internal memory 
and in a predetermined region of an external mem- 
ory coupled with said internal memory through a 
local bus. 

70 10- A font data processor according to claim 9. 

which further includes means for mapping a pre- 
determined region of said internal memory as said 
font pattern storing means in continuation to an 
arbitrary space of the external adress space allot- 

75 ted to said external memory, means for detecting 
the address set to said mapping means and switch 
means for switching the access object between 
said internal memory and said external memory on 
the basis of the detection result by said detection 

20 means. 

11. A font data processor comprising: 
font pattern storing means for defining a font 
pattern; 

font pattern access parameter storing means 
25 for storing a parameter for making access to said 
font pattern storing means; and 

pattern drawing attribute indicating means for 
indicating the attribute of pattern drawing by the 
font pattern data read out from said font pattern 
30 storing means on the basis of a font pattern access 
parameter and a pattern code supplied from out- 
side in order to indicate said font pattern. 

12. A font data processor according to claim 

11, wherein said pattern drawing attribute indicating 
as means is formed in an internal memory for storing 

rewritably pattern drawing attribute defining param- 
eters. 

13. A font data processor according to claim 

12. wherein said pattern drawing attribute defining 
40 parameters are drawing distance between the pat- 
terns and numeric data relating to enlargement, 
reduction and inclination of said pattern. 

14. A font data processor according to claim 
1 1 , wherein said pattern drawing attribute indicating 

45 means is a control register for rewritably holding 
control data for giving switch instruction of a pat- 
tern drawing operation to microprogram control 
means. 

15. A font data processor according to claim 
so 14. wherein said control data are the data which 

indicate drawing of a pattern for a clipping region in 
a pixel unit, a pattern unit or a pattern sequence 
unit. 

16. A font data processor according to claim 
55 n, wherein said pattern drawing attribute indicating 

means is a control code for giving switch instruc- 
tion of a pattern drawing operation, contained in a 
drawing comand. 
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17. A font data processor according to claim 
16. wherein said control code is code data for 
instructing a rotation movement quantity for a font 
pattern. 
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